The functional role of chromatin is inseparable from an appropriate cellular response to 5 a stimulus. The fundamental subunit of chromatin is the nucleosome, composed of a 6 histone octamer core and approximately 150bp of DNA (Kornberg, 1999) . It is 7 commonly asserted that the occupancy and position of nucleosomes can provide 8 access to the underlying DNA sequence, thus affecting nuclear processes (Kaplan et 9 al., 2009) . The distribution of nucleosomes across the genome is controlled by 10 chromatin remodeling complexes and DNA sequence (Gupta et al., 2008) . However, 11 characterization of the functional organization of the genome remains a major challenge 12 in biology today. Micrococcal nuclease (MNase) was first used to isolate nucleosomal 13 DNA from the chicken beta-globin gene (Sun et al., 1986) . It remains the predominant 14 method for generation of nucleosome occupancy maps in eukaryotic genomes, and 15 previous studies have mapped changes in chromatin structure during differentiation, 16 environmental stimulus or stress, and disease states (Shivaswamy et al., 2008; Teif et 17 al., 2012; Druliner et al., 2013; Sexton et al., 2014 , Sexton et al., 2016 . Additionally, it 18 has been recently shown that nucleosomes exhibit differential sensitivity to MNase. The 19 sensitivity of promoter nucleosomes, particularly the +1 and -1 nucleosomes relative to 20 the transcription start-and regulatory factor-binding sites, is a defining chromatin 21 characteristic that gives insight into chromatin-mediated regulation of these loci. The 22 importance of characterizing this differential sensitivity of chromatin has been 23 G3 Genome Report
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Cole and Dennis demonstrated in multiple organisms and is an important variable to consider (Vera et al.
1 2014 , Mieczkowski et al., 2016 , Cherije et al. 2019 . 2 3 In order to investigate the role of nucleosome dynamics during the innate immune 4 response, we have mapped nucleosome position and sensitivity at all human promoters 5 in GM12878 lymphoblastoid cells stimulated with heat killed Salmonella typhimurium 6 (HKST) . We mapped nucleosome distributions with two MNase levels: one heavy 7 digestion level and one light digestion level. The comparison of these different MNase 8 digestion levels reveals important information about transcription factor binding, gene 9 expression prediction, and sensitivity of chromatin to digestion (Vera et al., 2014, 10 Mieczkowski et al., 2016 , Pass et al., 2017 , Brahma and Henikoff 2019 nucleosome maps at all human promoters ( Fig. S1) . mTSS-seq data is highly 7 concordant with the preeminent nucleosome maps in lymphoblastoid cell lines ( HKST. We calculated the differences in nucleosome distribution between the untreated 15 cells and the HKST-stimulated time points at all promoters measured. We observe that 16 average nucleosome profile remains similar between the untreated control and 17 timepoints ( Fig. 1A) . However, over a third of all human promoters fall into four distinct 18 clusters which reflect gain or loss of nucleosome occupancy at the nucleosomes +1 and 19 -1 relative to the TSS: documented regulatory nucleosomes ( Fig. 1B) (Field et al., 2008; 20 El Gazzar et al., 2010 , Rando 2012 . Cluster 5 in Figure 1B reflects a gain of 21 occupancy at the -1 nucleosome, and those promoters are significantly enriched for 22 immune processes and transcription (Fig. 1C , Table S1 ). Cluster 1 (Figure 1B) represents loci with more nucleosomal fragments in the untreated control cells, and 1 gene ontology analysis for this cluster reveals significant enrichment for developmental 2 processes, post-transcriptional silencing, and differentiation (Eden et al., 2009 , Table   3 S2). These results suggest that nucleosome occupancy changes over the course of 4 HKST treatment. Specifically, 20 minutes after HKST stimulation, we observe that 2271 5 genes (~10% of promoters) show increased nucleosomal occupancy at the -1 position, 6 and these genes are enriched for transcription regulation and immune-specific 7 processes. Finally, 35% of the genes in cluster 5 ( Figure 1B) are also in the top quartile 8 of expressed genes in GM12878 cells. They are ontologically enriched for B-cell antigen 9 processing and presentation of exogenous antigen and recombination of 10 immunoglobulin genes involved in immune response, as well as many important growth-11 associated processes (Table S1 ). , 2018) . We observed a strongly positioned -1 1 sensitive nucleosome in the top quartile of maximum active transcription, and that this 2 nucleosome becomes more sensitive in the 20m post-HKST timepoint ( Fig. 2A) . We 3 also observe less positioned nucleosomes, containing a mix of sensitive and resistant 4 nucleosomes in the bottom quartile of low and non-expressed genes ( Fig. 2A) . Sensitivity of TSS-flanking nucleosomes is associated with transcription factor binding 9 We next wanted to determine the relationship between MNase-sensitivity and 10 transcription factor binding. As we have associated nucleosome sensitivity with active 11 transcription, we sorted the 20 minute HKST time point into quartiles based on 12 maximum sensitivity surrounding the TSS. We then sorted transcription factor ChIP-seq 13 data for NFkB, Pu1, and Efb1 in the same gene order ( Fig. 3) model in which nucleosomes that provide access to regulatory factor binding sites 20 necessary for a specific genomic response will be more mobile and this will be reflected 21 in greater sensitivity to digestion by MNase. Table S1. Results of the gene ontology analysis and gene lists for cluster 5, related to 23 
